Summary. An enzyme-immunoassay using horseradish peroxidase as label is described. The assay has a sensitivity of 0\m=.\1\p=n-\20 pmol, i.e. 0\m=.\03\p=n-\0\m=.\63 ng and i ntra\x=req-\ and inter-assay coefficients of variation of < 10% when used for the determination of progesterone in samples of milk from cows. Comparison with a radio-immunoassay based on tritiated tracer showed excellent correlation (r = 0\m=.\98)for milk samples from cows during the oestrous cycle and early pregnancy.
Introduction
The concentration of progesterone in milk reflects that in plasma (serum) samples (McCracken, 1964) , and the determination of progesterone in milk samples can give valuable information about the physiological status of the cow (Laing & Heap, 1971;  Heap, Gwyn, Laing & Walters, 1973; Hoffmann & Hamburger, 1973) . The most popular assay for this purpose has been radioimmunoassay (RIA) using tritiated progesterone as label (Heap et al, 1973; Hoffmann & Hamburger, 1973;  Heap, Holdsworth, Gadsby, Laing & Walters, 1976) , but an alternative RIA using progesterone labelled with 125I has been proposed (Allen, Redshaw & Holdsworth, 1980; Stupnicki & Kula, 1981) . While both of these methods can give accurate and reliable results they suffer from the problems associated with the use of radioisotopes, e.g. short shelf life of label (l25I), cost of scintillators and radioactive waste disposal (3H, 14C), and restriction to institutes which have permission and facilities to handle radioisotopes (Ekins, 1977; Schuurs & van Weemen, 1977) . Such problems have prompted the search for alternative labels for use in immunoassays. Proposed alternatives include: enzymes, erythrocytes, bacteriophages, fluores¬ cent groups, and stable free radicals. Of these labels, enzymes have received by far the greatest attention because enzyme markers offer the best possibility of achieving assays with sensitivity, reproducibility and practicability similar to those of radioimmunoassays (for review see Wisdom, 1976; Schuurs & van Weemen, 1977; Voller, Bartlett & Bidwell, 1978) . Enzymeimmunoassays (EIA) for proteins and bacterial antigens have been readily developed but those for steroid hormones posed greater difficulties and only recently has some improvement in this area been achieved (for review see Pal, 1978) . These developments, together with the advantages to be gained from the use of a non-radioisotopic label, prompted us to investigate the application of an enzyme-immunoassay modified from that of Joyce, Read & Fahmy (1977) Working solutions (0-01 mg/ml) can be kept refrigerated for at least 1 month.
Antiserum against an lla-hydroxyprogesterone-bovine serum albumin conjugate was raised in rabbits (Hoffmann, Kyrein & Ender, 1973) and used for both enzyme-immunoassay and radio-immunoassay. For the enzyme-immunoassay, the solid-phase antiserum was coupled to microcrystalline cellulose by a cyanogen bromide method (Axén, Porath & Ernback, 1967) .
Milk samples. Samples were taken daily from whole bulk milk (evening milking) from 3 cows (local Brown Swiss breed) during the oestrous cycle, and from one of these cows for an additional period after insemination. Milk was stored at -18°C until required for preparation of fat. Fat, which contains most of the progesterone present in milk (Hoffmann & Hamburger, 1973; Heap, Linzell & Laing, 1974; Heap, Henville & Linzell, 1975; Hoffmann, Hamburger & Hollwich, 1977) , was prepared according to the method of . Aliquots (5 ul) were dispensed into petroleum ether and progesterone was extracted into a methanol-water phase which was dried in a vacuum oven at 40°C (Hoffmann et al, 1977 Specificity. Table 1 shows the cross-reactions of some steroids in the two assays. The enzyme-immunoassay is at least as specific as the radio-immunoassay using the same original antiserum against 11 a-hydroxyprogesterone. Precision. The intra-and inter-assay coefficients of variation are within acceptable limits, 4-8 to 7-7% (n = 30) and 7-4 to 9-2% (n = 44).
Comparison with radio-immunoassay results. Milk samples were collected and prepared as described above. Progesterone was determined by enzyme-immunoassay and by radio¬ immunoassay (Text-fig. 2 ). Correlation between the values obtained by the two methods is good (r = 0-98, = 25).
Physiological results. The enzyme-immunoassay has been applied to obtain progesterone profiles from 1 cow during a normal oestrous cycle with subsequent period of early pregnancy after insemination and from 2 cows with post-partum cycles (Text-fig. 3 ). The latter seemed to EIA (ng/ml milk fat) Text- fig. 2 . Correlation between milk-fat progesterone values determined by enzyme-immuno¬ assay and radio-immunoassay. be prolonged but were almost within the ranges which occur in a certain percentage of cows that are physiologically normal and without any apparent clinical abnormalities (Bulman & Lamming, 1977 ). An abnormal LH pattern causing a 30-day cycle has been put forward to explain this phenomenon (Karg, Hoffmann & Schams, 1970 (Karg, Claus, Hoffmann, Schallenberger & Schams, 1976; Gunzler et al, 1979; Karg et al, 1980 
